A design of walking diagram and the calculation of a bipedal robot have been developed. The bipedal robot was designed and constructed with several kinds of servo bracket for the legs, two feet and a hip. Each of the bipedal robot leg was 5-degrees of freedom, three pitches (hip joint, knee joint and ankle joint) and two rolls (hip joint and ankle joint). The walking algorithm of this bipedal robot was based on the triangle formulation of cosine law to get the angle value at each joint. The hip height, height of the swinging leg and the step distance are derived based on linear equation. This paper discussed the kinematic model analysis and the development of the walking diagram of the bipedal robot. Kinematics equations were derived, the joint angles were simulated and coded into Arduino board to be executed to the robot.
I. INTRODUCTION
Bipedal robot has been developed since many years because of the unique algorithm of humanmimicking walking motion. The development of the bipedal robot has the purpose of approaching the most similar walking algorithm as a human being. The walking algorithm of a human is not limited to one type of walking algorithm but it is vary. "Bipedalism is a manner of moving on land, where the organism progresses using only its two rear limbs, or legs" [2] . Bipedal robot means a robot that consists of two feet and since it only has two feet, it is able to move almost freely just like a human being by walking, running or hopping. Bipedal robot has a very complex mathematical calculation in order to find the perfect formula to make the bipedal robot stand still.
"Dany Walker" [3] is another example of a bipedal robot model where each leg has three joints and five degrees of freedom. Each degree of freedom consists of a motor as its actuator, which is servo motor. Figure 4 i bipedal robo motion diagra he requested requested ste and the ang reaches max swings forwa he requested end of the en n the same ground.
C. Ending

III. EQU
The main based on the described in e find the re n figure 2 and mber 1 until n ce line valu ne value of t e t = t f (numb q. 8 is used e black leg a Figure 6 Step Distance Equation Figure 7 is the linear graph example of step distance where the initial time is t = 0 and the time final is t f = 4. The equation for time t = 0 until t = t f /2 is: Figure 11 is the actual result by using the results of the equations above as the input value for the program in the microcontroller [15] . The bipedal robot is able to move forward, which can be seen that the reference line (red line) forming an angle value with the vertical line (perpendicular to the ground, which is the yellow line).
D. Hip Height Equations
IV. RESULT AND DISCUSSION
The motion that is repeated more than once is only the full motion, which resulting the non stop walking motion of the bipedal robot. Take note that the bipedal robot in figure 11 is supported with cable, which tied on the hip part.
V. CONCLUDING REMARKS
From the graphical result of the angle value and the change of hip height, height of the swinging leg and step distance value, it is shown that in the beginning of the starting motion and in the end of the starting motion bipedal robot will achieve one step forward. It is also shown in the full motion and the ending motion where from the graphical result, the bipedal robot is able to take steps forward.
The main contribution of this work is the introduction of where this angle synchronize the left and right leg. The observation of this gait movement is done qualitatively.
The ergonomic of leg design need to be further considered. Since during the qualitative observation, some condition of gait movement need to be further explored.
